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ABSTRACT
Partial reinforcement and vicarious learning with two 
different age groups of children using 0%, 33-1/3#, and 100# 
reinforcement was investigated in the present study.
The Ss were 90 preschool children between the ages of 
3 years, 6 months and 4 years, 6 months and 90 grammar 
school children between the ages of 8 years, 6 months and 
9 years, 6 months. There were 12 experimental groups of 15 
Ss each. Each of the two age groups was divided into 3 
actual play and 3 vicarious play groups with one actual play 
and one vicarious play group functioning under each of the 
ratios of reward. The dependent variable was resistance to 
extinction.
The apparatus was a modification of the Multipurpose 
Discrimination Apparatus and the task for each S to perform 
was to pull out a drawer in the apparatus. Each actual play 
S was given 12 acquisition trials and rewarded with pennies 
according to the percentage of reinforcement group to which 
he was assigned. One penny was obtained for each rewarded 
trial. No rewards were given after the twelfth trial. The 
number of times S opened and closed the drawer until he quit 
was counted as extinction trials. The vicarious Ss did not 
perform actual acquisition trials. They watched E open and 
close the drawer 12 times. Each time E received a penny he
vi
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also gave a penny to S. The S then began the drawer pulling 
task but was never rewarded. When S stopped the activity 
extinction was considered to have been accomplished.
Data was analyzed by means of an analysis of variance 
and Duncan1s Multiple Range Test of number of trials to ex­
tinction. Results indicate that partial reinforcement ef­
fect (PRE) operates in a vicarious learning situation with 
preschool and grammar school age groups but that there is 
no significant difference in PRE between the two age groups. 
Since there were no significant differences between the 
actual play and vicarious groups it was concluded that both 
types of experience were similarly effective. Percentage 
of reinforcement showed significant main and interaction 
effects. The grammar school, 0% reinforced, actual play 
group were more resistant to extinction than any of the 
other groups,. Graphically, a O  -shaped function, thought 
to represent effects of learning and discrimination pro­
cesses, was obtained with preschool actual play groups, 
preschool vicarious experience groups, and grammar school 
vicarious groups.
The results were discussed in terms of a discrimina­
tion hypothesis, learning, differential sensitivity to 
group norms, and differential expectations of reward.
INTRODUCTION AND STATEMENT OF PROBLEM
Partial reinforcement is the situation wherein respon­
ses by an organism are rewarded less than 100% of the time. 
The resultant phenomenon has become known as the partial 
reinforcement effect (PRE) and is best defined in the words 
of Jenkins and Stanley (1950)i "All other things being 
equal, resistance to extinction after partial reinforcement 
is greater than that after continuous reinforcement when 
behavior strength is measured in terms of single responses*" 
Comprehensive reviews of research dealing with partial rein­
forcement have been published by Jenkins and Stanley (1950) 
and Lewis (i960)* These reviews reveal that PRE has been 
successfully demonstrated with a variety of percentages of 
reward ranging from 11% to 80% as well as a variety of ex­
perimental situations and types of subjects. Grant and 
Schipper (1952) used an eyelid conditioning situation with 
human subjects; Fattu, Mech and Auble (1955) used preschool 
children in a bar-pressing situation; Lewis and Duncan 
(1956) used human subjects in a gambling situation with a 
modified slot machine; Capaldi (1957) used a modification 
of the Wisconsin "monkey apparatus" with college students 
and Hulse and Stanley (1956) used rats in a Sheffield type 
alleyway* These studies plus numerous others have unques­
tionably demonstrated the general law of partial reinforce­
ment effect*
Another concept of interest to psychologists has been 
that of vicarious learning. Vicariousness here is defined 
as that process whereby a response is acquired by watching 
a model perform the response without the subject actually 
performing an acquisition series of trials. Unfortunately 
investigation in this area hasn't been very extensive and 
that which has been done has been reported under a variety 
of definitions and terms, e.g., "imitation," "observational 
learning," and "identification." Regardless of terminology 
involved, vicarious functioning has been experimentally dem­
onstrated with both animal and human subjects.
Miller and Dollard (194-1 )# the first psychologists to 
contribute substantially to this area of investigation, con­
tend that imitative behavior follows the laws of learning 
and the necessary conditions are the presence of a drive, a 
cue, a response and a reward. After a series of experiments 
using rats and school children as subjects, these authors 
concluded that they had demonstrated "that imitation of a 
given response will be learned if rewarded . . ." (Miller 
and Dollard, 19Jfl)»
Wilson (1953)9 using essentially the same type of ex­
periments as did Miller and Dollard (19^ +1) in their experi­
ments with children, found that while the imitator is 
learning to follow the model's b*ehavior he also learns other 
environmental cues which will elicit the same behavior in 
the absence of the model.
The only study of vicarious functioning and partial 
reinforcement is that of Lewis and Duncan (1956) who used a 
modified slot machine for their apparatus, college students 
as subjects, and two levels of reward; 100$ and 25%. Two 
control groups of subjects played the machine with regular 
reinforcement; two groups watched E play the acquisition 
series and were given rewards when E was rewarded; two 
groups watched E play the acquisition series but did not 
receive any reward; two groups had a hypothetical acquisi­
tion series explained to them and were given rewards every 
time the hypothetical player was supposed to win; and two 
groups had hypothetical situations explained to them but did 
not receive rewards. All groups were then given extinction 
trials. Results using mean log plays to extinction showed 
that nthe vicarious groups did as well as the control group 
overall" but that "the partial reinforcement effect . . .  
appeared only in those groups where the subjects actually 
won during the acquisition series."
Lewis (i960) remarks about the need for investigation 
of parameters in contrast to "theory testing." These re- 
marks and the findings of the 1956 experiment were the basic 
stimulation for the present study. ,
Lewis and Duncan (1956) have demonstrated that vicari­
ous learning and the partial reinforcement effect do occur 
in adults. The present study investigated partial reinforce­
ment and vicarious learning with two different age groups of
children using 0%, 33-1/3$* and 100!? reinforcement. The 
questions to be answered were:
(1) Does PRE operate in a vicarious learning situation 
with preschool and grammar school age groups? The 
prediction is that it does.
(2) Is there a differential effect in the strength of 
vicarious learning of the two age groups?
(3) Is the vicarious PRE differential with regard to 
the age groups?
METHOD
Subjects
One hundred eighty Ss were used* There were 90 pre­
school children between the ages of 3 years, 6 months and 4 
years, 6 months. Their mean age was 4 years, 2 months. 
Ninety of the children were in grammar school and the ages 
were between 8 years, 6 months and 9 years, 6 months with 
the mean age 8 years, 10 months. The preschool Ss came from 
8 nursery schools located in Jackson, Mississippi and the 
grammar school Ss were enrolled in the fourth grade of the 
Brandon Elementary School, Brandon, Mississippi.
Apparatus
The apparatus was a modification of the Multipurpose 
Discrimination Apparatus (Kent and Tyler, I960). It was 
constructed of plywood which was stained a mahogany color. 
The base of the apparatus was 23" wide and IS" long. The 
front panel was 23" x lS,f and the two side panels were 
12" x IS". A small drawer 5" x 5-1/4" x 2" was located in 
the bottom center of the front panel and could easily be 
pulled open and closed. The drawer contained a deep cotton 
cushion covered with velveteen on which coins could be 
noiselessly placed. The apparatus was placed on a table 
and the S was seated directly facing the front panel and
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PIG. 1. DIAGRAMS OF APPARATUS
drawer. During the acquisition and extinction trials E sat 
on a chair to the right of the apparatus. He sat close to 
the apparatus so that his left arm could extend into the 
apparatus and place the reward into the drawer without S 
detecting any arm movements.
Design and Procedure
The independent variables were age, actual play versus 
vicarious play and ratio of reward; 0%t 33-1/3% and 100$.
The dependent variable was resistance to extinction. The 
task for each S to perform was pulling out of the drawer in 
the apparatus. There were 12 experimental groups of 15 Ss 
each. Each of the two age groups were divided into 3 actual 
play and 3 vicarious play groups with one actual play and 
one vicarious play group functioning under each of the ratios 
of reward•
Each S was brought into the room individually and seated 
before the apparatus. If he was assigned to one of the actu­
al play groups he was given the following instructions:
"This is a special game that we are playing. All you have 
to do to play this game is to open and close this drawer like 
this. (E demonstrated by opening the drawer twice.) Some­
times when you open the drawer you may find a prize in it.
You may take it out and keep it. Sometimes you may not find 
a prize. You never know when youTre going to win. You may 
play the game as long as you want to and when you want to
stop just say so and you may keep all that you have won and 
return to the classroom. Do you understand? O.K. LetTs 
start." Each actual play S was given 12 acquisition trials 
and rewarded with pennies according to the percentage of 
reinforcement group to which he was assigned. One penny 
was obtained for each rewarded trial. Each S in the 100$ 
groups won 12 pennies. The 0$ groups won no pennies. The 
33-1/3^ groups were rewarded on 4 trials, 1, 5» and 12.
No rewards were given after the twelfth trial. The number 
of times S opened and closed the drawer until he quit was 
counted as extinction trials. When S stopped the activity 
extinction was considered to have been accomplished.
The Ss assigned to the vicarious groups were given the 
same instructions except that after being asked if the in­
structions were understood, and S answered affirmatively, E 
stated, "X,m going to play the game first and you watch me. 
Then you may have your turn." Experimenter then opened and 
closed the drawer 12 times and was rewarded with a penny 
according to the percentage of reinforcement group to which 
the S was assigned. Each time E received a penny he gave S 
a penny. Subject then began the drawer pulling task, but 
he was never rewarded. These trials were extinction trials. 
When S stated that he wanted to stop and return to the class­
room he was thanked for coming in to play and was asked not 
to tell his classmates what he did in the room because it 
would spoil the surprise for the others. The average time
per S was approximately 12 minutes. In order to let the 
younger age group Ss get to know E and not be frightened 
to go off to a room alone with him, E spent the morning 
prior to the experimental period with the Ss in their 
classroom.
RESULTS
The total number of plays to extinction for each S was 
transformed Into common logarithms and a 2 X 2 X 3 analysis 
of variance was then computed (see Table 2) upon the trans­
formed scores* Table 1 presents the means and standard de­
viations for each group. The means are plotted graphically 
in Figure 2.
Comparison of the 2 age groups showed no significant 
differences nor did the comparison of the vicarious and ac­
tual play groups yield a significant F score. The latter 
finding suggests that actual experience and vicarious ex­
perience were similarly effective. The interaction between 
age groups and actual vs. vicarious experience was also not 
statistically significant showing that there was no signifi­
cant difference in the strength or degree of vicarious 
learning between the 2 age groups.
Comparison of the different percentages of reinforce­
ment and all interactions involving percentages of reinforce­
ment showed significant main and interaction effects at the 
.01 level. Percentages of reinforcement yielded an F of 
9-35 for 2 and 163 df. Interaction between percentages of 
reinforcement and the actual play and vicarious groups 
showed an F of 9.5L for 2 and 163 df. The triple interaction
10
TABLE 1
Mean Log Plays to Extinction With Standard Deviations
- Ratio of Reinforeement
Group 0% 33-1/32 1002
Mean SD Mean SD Mean SD
Preschool Play 1.24 0.36 1.50 0^27 1.07 2.05
Preschool Vicar­
ious 1.34 0.55 1.63 0.50 1.29 0.15
Grammar Play 2.S3 2.52 1.30 O .44 0.74 0.43
Grammar Vicar­
ious 1.26 0.14 1.45 0.41 1.41 1.16
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TABLE 2
Summary Table of Analysis of Variance of 
Number of Trials to Extinction
Source of Variation Sums of Squares df Mean Square F
A (Age)
/
1.07 1 1.07 2.23
B (Play Groups and 
Vicarious Groups) .10 1 .10 .21
C (Percentage of 
Reinforcement) S.9S 2 4.49 9.35*
A X B 1.S4 1 1 .S4 3.$3
A X C S.21 2 4.11 a. 56*
B X C 9.17 2 4.56 9.54*
A X B X C 11.3d 2 5.69 11.as*
Within Treatments a.ii i6a .4a
Total 4a. a6 179
*P < .01
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of percentages of reinforcement, age, and actual and vi­
carious experience had an F of 11.65 for 2 and 168 df. 
Percentage of reinforcement thus appears to have been an 
important variable.
A Duncan Multiple Range Test (Duncan, 1955) was 
applied to determine which of the differences between 
means was statistically significant and which was not 
(see Table 3)* This comparison indicated that the grammar 
school, 0% reinforced, actual play group surpassed all 
other groups (P <..01) in number of plays to extinction.
The preschool, 33-1/3# reinforcement, vicarious group 
responded significantly (P <  .01) more than the grammar 
school, 100# reinforcement, actual play group. Further­
more, the preschool, 33-1/3 reinforcement, actual play 
group responded significantly (P <  .01) more than the gram­
mar school, 100# reinforcement, actual play group in number 
of plays to extinction.
TABLE 3
i
Differences Between Groups as Determined^by Duncan1s Multiple Range Test
GAO PV33-1/3 PA33-1/3 GV33-1/3 GV100 PVO GA33-1/3 PV100 GVO PAO PA100 GA100
Groups not underscored by the same line are significantly different 
Groups underscored by the same line are not significantly different 
P = Preschool; G = Grammar School 
A = Actual Play; V = Vicarious Group 
0, 33-1/3* 100 = Percentage of Reinforcement
H
DISCUSSION
The prediction that PRE would operate in a vicarious 
learning situation with preschool and grammar school age 
groups was substantiated. The greater resistance to ex­
tinction of the 0% reinforced Ss than the 1.00% reinforced 
Ss, found in the two actual play groups and the preschool 
vicarious group, is consistent with previous research 
(Lewis, i960). It shows that resistance to extinction of 
a response is an inverse function of percentage of rein­
forcement. One explanation for such a phenomenon is the 
discrimination hypothesis. The 0% reinforced group should 
offer more plays to extinction because the difference be­
tween acquisition and extinction trials is non-existent.
Thus the S is unable to discriminate between acquisition 
and extinction series of trials. At the other extreme, the 
1005? reinforced groups can easily discriminate between ac­
quisition and extinction trials because there is an obvious 
shift from continuous reinforcement to non-reinforcement.
In between these two extremes lie the partially reinforced 
groups who find it difficult to discriminate between partial­
ly reinforced acquisition trials and non-reinforced extinc­
tion trials.
Partial reinforcement effects occurred with all groups.
16
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Graphically, the two preschool groups produced a A-shaped 
function. Though not statistically significant, there was 
less resistance to extinction apparent at the lowest and 
highest percentages of reinforcement. The grammar school 
vicarious group showed a tendency toward a A-shaped 
function (see Fig. 2). Such a finding is not unprecedented. 
Grant and Schipper (1952) and Lewis and Duncan (1957) also 
obtained such a A-shaped function. They offered a two 
part explanation involving discrimination and learning pro­
cess.
With a response starting close to zero response 
strength, the greater the percentage of reward, 
for equal numbers of trials below some limit, the 
greater the response strength. Thus the learning 
process produces an increasing function, and the 
discrimination process should produce a trend in 
the opposite direction. The combination of these 
two results in a A-shaped function. (Lewis, i960)
Such an explanation appears applicable to the present 
preschool groups. The response of opening and closing a 
drawer is probably not as strong for preschool children as 
for grammar school children. After all, for most preschool 
children, drawer manipulation is a recently acquired type of 
behavior. The effect of learning was less for the grammar 
school Ss. Thus there was less of a learning process to 
produce an increasing function, represented by the rising 
slope of the n  .
The large difference between the grammar school, 0% 
reinforced, actual play and the grammar school, 0% rein­
forced, vicarious group might be explained in terms of
id
lowered expectation of rewards. The vicarious Ss had ob­
served the model (E) perform the task and not receive any 
reward for 12 trials. Thus, when asked to perform the same 
task they had less expectation of reward than the 0% rein­
forced, actual play group who did not have such a learning 
experience. Presumably, children enter into an experiment 
with expectations of reward, and watching a model (E) not 
receive rewards, lowers their expectations.
The more persistent behavior of the preschool, 0% 
reinforced, vicarious group, relative to that of the com­
parable grammar school group, may be because expectation of 
reward was not as great with them as it was with the more 
fully developed and experienced grammar school group.
The preschool vicarious groups tended towards more 
positive learning from observing a model, as shown by the 
greater resistance to extinction, than did the preschool 
actual play groups who were given verbal, instructions, a 
simple procedural demonstration and actual trials. This 
suggests that children of this age group may learn better 
if they are shown the proper way of performing a task than 
simply being told how to do something.
Another possible factor involved in the differences 
obtained may be in terms of social awareness. The preschool 
groups have had limited social or peer group contact, this 
nursery experience in many cases being their first. The 
grammar school groups, on the other hand, have had at least
3 to 5 years more group experience and have developed a de­
sire to be more like the members of their peer group. They 
may be more sensitive to group reaction and peer judgment. 
It may be that the children of the grammar school, 0% rein­
forced, actual play group were motivated by the knowledge 
that their peers had won some money. Their reasoning may 
have been, "Others have won; so I have to win too." With 
the grammar school, 0% reinforced, vicarious group the 
prospect of not obtaining a reward, as had their peers, may 
not have been so threatening. The S had just observed an 
adult perform the task and fail to be rewarded. Their 
reasoning might have been, "If he fails to win then it is 
not so bad for me not to win." These Ss would not perceive 
failure as being a threat to their group status as did the 
Ss who were given a task to do independently and failed to 
obtain a reward.
It appears that the factors that operate in an actual 
performance learning situation also operate in a vicarious 
learning situation, i.e., PRE and the dual discrimination 
and learning processes which result in a O  -shaped curve 
to describe the relationship between percentage of rein­
forcement and trials to extinction.
SUMMARY
Using a factorial design, 90 preschool and 90 grammar 
school children were assigned to 6 actual play and 6 vicar­
ious experience groups operating under 0$, 33”1/3$» and 
100$ reinforcement in a drawer pulling situation* Pennies 
were used as the reward. There were 12 acquisition trials 
before the beginning of the extinction series. The actual 
play groups performed the acquisition series, whereas the 
vicarious experience groups watched E perform the acquisi­
tion, winning when E did. The Ss were told that they could 
play as long as they wished. The dependent variable was 
trials to extinction. The results showed:
(1) Partial reinforcement effect operates in a vicar­
ious learning situation with preschool and gram­
mar school age groups but that there is no 
significant difference between the two age groups.
(2) There were no significant differences between the 
actual play and vicarious groups suggesting that 
both types of experience were similarly effective.
(3) Percentage of reinforcement showed significant 
main and interaction effects thus appearing to be 
the most important variable.
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{k) The grammar school, 0% reinforced, actual play­
group played significantly more times to extinc­
tion than any of the other groups.
(5) Graphic ally, a n  -shaped function, representing 
the effects of learning and discrimination pro­
cesses, was obtained with the preschool actual 
play groups, the preschool vicarious experience 
groups, and the grammar school vicarious groups.
The results were discussed in terms of a discrimina­
tion hypothesis, learning, differential sensitivity to 
group norms, and differential expectations of reward.
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APPENDICES
APPENDIX A
Duncan*s Multiple Range Test to Determine Significance of Mean Differences 
GA100 PA10Q PAO GVO PV100 GA33-1/3 PVO GV100 GV33-1/3 PA33-1/3 PV33-1/3 GAO Shortest
Means 0.74 1.07 1.24 1.26 1.29 1*30 1.32* 1.41 1-45.. 1.50 1.63. 2.83 Sig.Ran.
GA100 .33 .50 .*?2 •55 . >56. .60 .67 >7.1 .76 _ .69 _ 2.09 H2=.655
PA100 .17 .19 .22 .23 .27 .34 .3^ .43 .56 1.7o R^—* 684
PAO .02 .05 .06 .10 •17 .21 .26 .39 1.59 R4=.702
GVO .03 .04 .08 .15 .19 .24 .37 1.57 R5=.7l6
PV100 .01 .05 .12 .16 .21 .34 1.54 R^.727
GA33-1/3 .04 .11 .15 .20 .33 1.53 R7=.73^
PVO .07 .11 .26 .39 1.49 Ra=.745
GV100 .04 .09 .22 1.42 Rg=•751
GV33-1/3 .05 .18 1.38 R-j^q= . 7 56
PA33-1/3 .13 1*33 R1X=.763
PV33-1/3 1.20 R12=.7&7
GA100 PA100 PAO GVO PV100 GA33-l/3 PYO GV100 GV33-1/3 PA33-1/3 PV33-1/3 GAO
Groups not underscored by the same line are significantly different. P = Preschool;
Groups underscored by the same, line are not significantly different. G = Grammar School;
A = Actual Play;
V = Vicarious Group; 
0, 33-1/3# 100 = Percentages of
reinforcement
roUi
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APPENDIX B
Number of Trials to Extinction of Grammar School Subjects
ACTUAL PLAY GROUPS
0% 33-1/3* 100*
s No. of Plays s No. of Plays S No. of Plays
A 177 A 17 A 10
B 337 B 19 B 12
C 53 C 92 C 21
D 30 D 12 D 22
E 6 E 23 E 2
F 31 F 9 F 1
G 66 G 19 G • 10
H 23 H 7 H 1
I 6 I 9 I 4
J 16 J 49 J 5
K 14 K 9 K 7
L 36 L 270 L 2
M 7 M 7 M • 35
N 11 N 17 N 3
0 5 0 26 0 4
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APPENDIX B Cont'd.
Number of Trials to Extinction of Grammar School Subjects
VICARIOUS PLAY GROUPS
0% ___  33-1/3% 100%
S No. of Plays s No. of Plays S No. of Plays
A 17 A 18 A 9
B 19 B 17 B 99
C 16 C 252 C 9
D 17 D 23 D 60
E 25 E 15 E 14
F 33 F 9 F 16
G 23 G 176 G 11
H 12 H 15 H 22
I 25 I 12 I 13
J 20 J 27 J 117
K 14 K 26 K 67
L 24 L 43 L 13
M 15 M 31 M 25
N 11 N 14 N 193
0 17 0 50 0 9
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APPENDIX C
Number of Trials to Extinction of Preschool Subjects
ACTUAL PLAY GROUPS
0% 33-1/3i 100£
s No. of Plays s No. of Plays S No. of Plays
A 19 A 15 A 6
B 11 B 125 B 15
C 30 C 30 C 26
D 32 D * 24 D 10
E 17 E 17 E 7
F 5 F 27 F 10
G 50 G 27 G 24
H 30 H 29 H 5
I 13 I 20 I 22
J 43 J 61 J 12
K 10 K 47 ... K !7
L 5 L 23 L 9
M 20 M IS M 17
N 70 N 67 N 7
0 4 0 27 0 10
APPENDIX C Cont»d.
Number of Trials to Extinction of Preschool Subjects
VICARIOUS PLAY GROUPS
0% 33-1/3% _. 100%
s No. of Plays S No. of Plays S No. of
A 86 A 17 A 6
B 7 B 27 B 26
C 11 C 14 C 5
D 9 D 10 D 11
E 43 E 266 E 18
F 40 F 39 F 34
G 59 G 23 G 16
H S3 . H 23 H 226
I 12 I 227 • I 14
J 164 J 119 J 6
K 7 K 153 K 67
L 13 . L 63 L 16
M 73 M 67 M 7
N 7 N 47 N 12
0 3 0 8 0 11
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